As a result of its coastal location and severe water scarcity condition, the city of La Paz, Baja California Sur, Mexico, is extremely vulnerable to the impacts of climate change. This work presents the main findings of the Climate Change Action Plan for the City of La Paz and Neighbouring Areas (PACCLAP) including its development process and the main results of its two larger components: first, the vulnerability to climate change in the area and the adaptation measures suggested; and second, the local greenhouse gas emissions inventory and the recommended mitigation measures. In addition, the proposed actions have important impacts directly related with the Municipality Development Plan, thus making the PACCLAP a valuable instrument to support current and future decision makers in the formulation of public policies to foster a more sustainable development and improve the wellbeing of the local society.
Introduction
The Climate Action Plan for the city of La Paz and surrounding areas originates as a complementary study to the Emerging and Sustainable Cities Initiative (ESCI) of the Inter-American Development Bank in which the city of La Paz in Baja California Sur (BCS) takes part. The ESCI seeks to help participating cities to identify the main challenges and the actions of short and medium term that allow guide their development towards greater sustainability. One of these challenges is the climate change in the first place, since the city is a main source of greenhouse gas emissions, which inventory allows to outline the actions to their mitigation, and, in the second place, due to the vulnerability to climate impacts on the key economic sectors and society of the city of La Paz (temperature variation, change of the coastline, saline intrusion into groundwater aquifers, hydrometeorological hazards, severity and redistribution of rainfall and drought, streambeds change, desertification, reduced availability of water for human and productive use, impacts on human, animal and plant health). The definition of the vulnerabilities allows establishing the main strategies and actions of adaptation to the impacts of climate change.
Vulnerability and Adaptation
In this study was applied, in a general manner, the methodology specified in UNEP (2008), Methodology for Assessment: GEO Cities. Manual for Application, Version 3; UNEP (2009), Training Manual on Vulnerability and Adaptation to Climate Change for Geo Cities, UN-Habitat (2010) , Planning for Climate Change: A Resource Guide for Urban Planners (draft, 2010) y UNEP (2011) IEA Training Manual, Climate Change Vulnerability and Impact Assessment in Cities. However, it is important to mention that each component applied in addition its own methodology related to their specific area of study (water resources, sea-level rise, economic sectors, etc.).
The methodology assumes that sustainable development creates new demands regarding the impact assessment and structuring of response measures. In this regard, it is considered of importance:
• Recognize the interaction between environmental conditions and human activities;
• Take into account gender equity; • Take into account intergenerational equity;
• Promote the participation of the inhabitants of La Paz in decision-making.
The questions to answer are: What is the current environmental and socio-economic situation of the city of La Paz? How climate change impacts the environment and social welfare? What answers of adaptation could be proposed in the short and medium term?
Current Situation and Impacts of Climate Change on the Environment and Social Welfare in La Paz
The extreme vulnerability of the city of La Paz resulting from its geographic location and specific conditions, with main real and potential impacts of climate change, is recognized in the plan. By threatening water resources, causing stronger cyclones and floods, accelerating desertification, and negatively impacting biodiversity and marine and terrestrial natural populations, global warming increases the costs to maintain levels of comfort and security that allow undertaking productive activities and everyday life. These impacts have negative consequences on society and economy of the city: productive activities such as tourism, services, fishery and agriculture have to spend an increasing portion of its budget to counteract them; while other sectors such as livestock face higher production costs due to the lack of fodder because of water stress. Meanwhile, the population is affected by increased electricity costs, greater risks to public health and in extreme cases; and the local government faces greater pressure on its functions of attention to the inhabitants and economic sectors. It should be noted that water stress is the greatest vulnerability for the city of La Paz. Nowadays the total amount of groundwater concession exceeds the sum of the water that is recharged annually to the two main aquifers of the study area (La Paz y Los Planes). The overexploitation of the aquifer of La Paz is recognized since the 70's (Troyo-Diéguez et al., 2010; CONAGUA, 2011) , and the demand is increasing two times in the next 23 years due to population growth. The water consumption analysis in relation to temperature changes indicates that daily consumption rises 5.4 liters per person per each degree centigrade over the maximum temperature (CONAGUA, 2012) .
Besides this threat, climate study shows potential increases in average sea temperature of about 1˚C in the medium term as well as the extension of the summer (average temperatures of 27˚C) to the months of October and November (Ivanova & Gámez, 2012; INECC, 2013) . These phenomena will foster the intensification of cyclones and, in addition, its season could be extended, as it occurs during El Niño phenomenon, and generate more natural disasters (Wurl & Martínez, 2006 ). The rise in sea level, according to data reported in this study between 5.4 -17.7 cm minimum and maximum respectively in 2030, and between 9 -29.5 cm in 2050; is added and interacts with the magnitude of the storm surge, which may influence toward increasing these dimensions. The effects of this interaction in the long term will be of consideration for the city of La Paz and its surrounding areas, where the vulnerability index is high and the return period of hurricanes is small. This is because of the location of the poorest and most vulnerable populations, critical infrastructure (PMD, 2011) and main economic activities.
The study also characterize the patterns of urban growth and its direct relationship with the Change of Coverage/Land Use (CC/US) at a detailed scale in the area of La Paz, BCS, for which the multi-temporal analysis method was used to determine changes in land cover given by the growth of the urban area, using satellite images from 2005 and 2012, finding serious degradation of ecosystems in the urban area of La Paz, particularly in relation tourban expansion of the city as well as its impact on the biophysical environment. A deforestation rate of 1939 hectares of sarcocaule scrub, 7.57 hectares of mangroves and 11 hectares of vegetation in marshes and coastal dunes, was estimated for the period 2005-2012. The result was a total of 1957.5 hectares of deforestation in the area of La Paz in the studied period, that is to say, an annual deforestation rate of 279.65 hectares (0.11%). The urban area of La Paz is growing in a disordered and dispersed manner, increasing the degree of unsustainability (Moreno Gómez, 2012) . Because of the ecosystem fragmentation and increased urban and rural infrastructure greater vulnerabilityis generated by the constant human presence. Deforestation in the region of La Paz has been caused primarily by the development of agricultural activities and residential uses.
In agriculture, the increase in temperature and decrease in rainfall (OOMSAPA, 2012) will result immediately in increased water demand for each crop because of greater levels of evapotranspiration and soil salinization. Similarly, the increase in water demand would imply a higher energy cost. Moreover, in times of drought yields of some crops may decrease (SAGARPA, 2012) , for example, 14% in corn and 9% in sorghum. Also in periods of abnormal rainfall affectations of crops can be expected: 23% in corn and 15% in sorghum.
The industry sector is among the secondary activities of the state of Baja California Sur, which represents 26.61% of State GDP. Of these activities emerge mining, which contributes 2.96%, construction and electricity, water and gas, which contributes 20.61%, and manufacturing industry, 3.04% (INEGI, 2010) . The trade sector is among the most important tertiary activities in the state of Baja California Sur. Tertiary activities generate the greatest contribution to the State GDP, representing 69.50% in 2009. Of this percentage the following activities are released in order of contribution: commerce, hosting services and preparation of food and beverages (28.25%), financial and real estate services (11.94%), transport and information in mass media (10.62%), in addition to educational and medical services (7.26%) and government activities (6.12%). By itself, the trade sector represents the sector with the greatest contribution to State GDP, with 19.1%. Slightly less than a half of the employed population is employed in the retail trade sector, construction, hotels and restaurants. The retail trade has 4 times more employees supervised than the wholesale trade. Climate change may affect some of the commercial establishments located in areas at risk of flooding because of a rise in sea level and streambeds change due to higher rainfall. Also disruption of roads by heavy floods can affect the flow of supplies for a harmonious functioning of the trade sector.
In La Paz there are 347 establishments directly or indirectly devoted to tourism, from these 30% are restaurants, 18% are hotels (INEGI, 2010) . La Paz contributes 23% of visitors to BCS. From 2008 to 2012 there was an average of 20,762 tourist arrivals. From the total of tourists received in La Paz 79% are national, while the remaining 21% are foreigners. The main foreign countries from which tourists come are the United States and Canada. The main reason for their trip is to visit relatives 32%, rest 31%, sport events 17% and conventions 10% (SECTUR, 2013) . Tourism is the economic activity that although it belongs to the tertiary sector is highly vulnerable to climate impacts (similar to the economic activities from primary sector such as fishing and agriculture). This activity can be affected by the increase in average temperatures, which would make little attractive to tourists a greater period of the year (low season). On the other hand, some beaches could be affected by the rise in average sea levels. It is of importance to mention the influx of foreigners for full or part time residence, as well as the construction of marinas. However, more studies are needed to determine its contribution to income and employment creation in La Paz.
Health sector figures among tertiary activities, and represents, along with educational services, 7.26% of State GDP. In the state of Baja California Sur there are 144 public health care units with 1.543 doctors, and 14 private health care units with 44 doctors (INEGI, 2010) . Of the total population of the municipality of La Paz (251.871), 75% is entitled to social security institutions. The frequency of suicide records was correlated with climatic variables. An increase in cases during spring-summer and decrease during autumn-winter was found. During warm season (May-October), the increase in temperature and suicide rates were positively correlated (Ivanova & Gámez, 2012) . It is important, therefore, to ensure greater public access to psychological care prophylactically. The municipality has 801 people who make up the medical staff. The medical staff is highly qualified and some hospitals have facilities and first class instruments. Likewise, there are medical institutions that make U.S. and Canada insurance valid. This is a factor benefiting the construction of second homes in the study area (Kiy & McEnany, 2010) . However, to promote second homes tourism it is necessary to invest in the quality of medical services and more first class hospital buildings in safe locations. Some health care units, such as the new ISSSTE hospital in Conchalito, are located in areas vulnerable to flooding. Therefore it is very important to do a proper planning for the construction of new medical units, taking into account the vulnerability to climate impacts.
Adaptation Responses 1
To face the growing water scarcity there are a lot of technical methods to increase the supply, three of which have greater importance for the area of study: desalinization, reuse of treated wastewater and surface water catch in dams and reservoirs. These three alternative sources currently increase the supply of natural water in only about 20%. In this connection, the following may be anticipated:
1) The reuse of treated wastewater is not a viable option for a substantial increase in water due to its relatively low volume and, in addition, most of this resource is already given in concession for irrigation.
2) Due to their high costs, desalination of brackish or salt water cannot replace the deficit expected in the near future (moreover, its impacts on the environment must be considered, since to do it fossil fuel is needed; however, solar energy can also be used).
3) The catch of surface water in dams, reservoirs or infiltration ponds represents the most viable option for La Paz, because of cost and efficiency.
4) For the city of La Paz there is also great potential for saving water by reducing leakage losses in the water system and through a more efficient consumption.
It is important to limit by legal means the human use of soil, water and vegetation, and animal resources present in areas of high diversity and high susceptibility to climate change located to the south of the cove of La Paz, La Ventana bay and in Sierra del Novillo (southeast of La Paz).
It is also essential to promote actions and campaigns to minimize loss of vegetation cover in the region, working together the various levels of government, civil society organizations, media and schools. The disappearance of woody vegetation and scrub not only modifies the composition of the resident animals communities, but local biogeochemical cycles, altering soil water retention and the recycling of nutrients essential for the functioning of ecosystems.
It will be necessary to promote adaptability of agricultural crops, seeking transformation towards those that are more resistant to sudden temperature changes, have a short life period, demand less water volume and are more profitable.
In the fisheries sector is relevant to open formal programs supported by scientific and technological information, which can diversify or change the capture of target species through the replacement of some existing procedures of artisanal commercial fishing, as well as investing municipal and private enterprise resources to carry out monitoring of the levels of catch and effort conducted in capturing sports-worthy fish species. It is feasible that like in the case of reef fish, pelagic eventually show changes in their composition. Such forecast will surely be reflected in the level of attraction that the sport will represent for tourism.
It is important to plan for future tourism development projects taking into account the average elevation of sea level and the potential flood areas because of high rainfall in hurricane season, as well as to plan the construction of new health and education institutions in areas not threatened by sea-level rise. The Urban Development Plan (UDP) must take into account, related to the growth of the city, the possible involvement of deforestation and affectation of groundwater recharge areas.
In general, for economic development is important to see the possibility of developing some additional industrial branches in La Paz, which help to create jobs and reduce excessive dependence on tertiary (tourism) and primary (fishing and agriculture) sectors, which are highly vulnerable to the impacts of climate change. However, their planning must take into account two important limitations: the scarcity of water resources, which will reinforce with the effects of climate change, and the small number of population.
The local media, schools and government agencies should conduct information campaigns directed to society about the dangers that climate change will bring to the residents of the municipality. These actions should be based primarily on the results of this research and other reliable information; environmental education needs to be focused on all members of the South Californian society: farming and fishing communities, schools, parents and public officials, to name some. An adequate knowledge of the current situation and the one forecasted will be the only way people see as own the need to adapt to future conditions for their own benefit and that of their families.
Mitigation
As a first step to formulate recommendations aimed at reducing the greenhouse gas emissions (GHGE) of the study area, an inventory was carried out for years 2005 through to 2010. On this basis, the emissions in a business-as-usual (BUA) scenario for GHGE were calculated covering a period up to year 2030. This scenario provided a reference baseline to compare the effects of the GHGE mitigation recommendations. The results obtained in this process are presented next.
Inventory and Baseline
The local greenhouse gas emissions inventory (LGHGEI) was carried out following the revised 1996 Intergovernmental Panel on Climate Change's guidelines for greenhouse gas inventories (IPCC, 1997a; IPCC, 1997b; IPCC, 1997c) . These guidelines cover six categories: Energy, industrial processes, solvent and other product use, agriculture, land-use change and forestry, and waste.
In the estimation of the city's emissions, the best resolution data available were used (state, municipal, local). For cases where available data did not correspond to the city itself, proxy indicators were calculated to enable an estimation of the actual city data.
The results of the inventory are presented in Table 1 . In this Table, the far right column shows the combined total emissions for all categories for each year; the rest of columns show the emissions corresponding to every category and subcategory considered. As expected, emissions are dominated by the Energy category with more than 90% of the combined total.
The 2030 baseline under the BAU scenario was generated considering the official population growth projections from CONAPO (Mexico's National Population Council) for the whole state. This assumed a scenario where emissions increase proportionally to population growth only. Likewise, it was assumed that the city's population growth is proportional to the state's population. With this in mind, the emissions baseline was estimated using a per capita emissions factor resulting from averaging the per capita emissions for years [2005] [2006] [2007] [2008] [2009] [2010] . The baseline obtained is presented in Figure 3 .
Mitigation Recommendations
As shown in Table 1 , the largest share of emissions for La Paz and surrounding areas (LAPSA) corresponds first, to transport, and second, to electricity generation. It was then these categories that mitigation recommendations were primarily focused on.
Transport: Current Situation in the State
As of 2010, transport infrastructure in the municipality of La Paz comprised 1704 km of highways and roads, 1019 km of which are actually paved or have some kind of seal. There are also three mayor ports and one of the three international airports in the state.
Regarding the vehicle fleet, BCS is the state with the largest number of motor vehicles per person in Mexico. This number has grown rapidly in the last decade (see Figure 4) and for 2008 this number equalled 78 vehicles per 100 inhabitants, considerably higher than the national mean of 26.5 vehicles for 100 inhabitants (World Bank, 2013). It is not surprising then that between 2005 and 2010 approximately 75% of transport fuels consumed in the state correspond to gasoline and diesel fuel. This has impacts on the state's and local transport emissions, which are dominated by these two fuels.
In addition to the large number of vehicles per inhabitant in the state and study area (LAPSA), the vehicle fleet is very old. An analysis of the LAPSA vehicle registrations shows that more than 80% of total registered vehicles are older than 10 years (although there is no certainty as to how many of them are actually in circulation). Undoubtedly, this has a negative effect on the fuel efficiency of the local vehicle fleet, and therefore, on the corresponding GHGE. The analysis of the registrations also showed that about 75% of registered vehicles were second hand vehicles imported from the United States (US), which is a very common practice in BCS and other states close to the US border in Mexico.
Transport Emissions Mitigation
The effect of a vehicle replacement program aiming at improving the local fleet's fuel efficiency was considered first. The evolution of the fuel efficiency of light duty vehicles during the past two decades in countries like Spain, France, Sweden, Australia, Germany, Netherlands, Italy or Japan has shown a clear improvement (IEA, 2009: p. 124) . A fleet renovation program to achieve fuel efficiency improvements similar to those found in the countries mentioned above (1.2% annual improvement) could have an important effect on terrestrial transport GHGE (gasoline and diesel fuel accounted for 79% of transport GHGE during 2010). This program should not only consider old-for-new replacements but also provide incentives to replace internal combustion engine vehicles with different technologies such as plug-in hybrids and electric ones, especially in light of the large local potential for renewable electricity generation. If the program started in 2015, a 20% emissions reduction from terrestrial transport could be achieved by 2030.
However, in this proposal it is of utter importance not to overlook the great ease that prevails in the region to purchase and import into Mexico second hand vehicles coming from the United States without undergoing a proper road worthiness inspection that guarantees good environmental and mechanical performance of the vehicles entering the country. Consequently, if implemented, this program should be very carefully devised so as to avoid substitution of current vehicles with others in similar conditions. It seems therefore necessary to find a suitable procedure that ties up the vehicle fleet renovation with fuel efficiency goals and controls as well as with operation condition of the replacement vehicles. This may require reforms to the actual Transport Law to enforce a strict mechanical, road worthiness and vehicle emissions inspection for people to maintain their vehicle registration and be allowed to circulate on the roads, especially for imported, second hand vehicles.
Other Measures in Transport
Local culture also plays a very important role in the use of motor vehicles, particularly regarding private vehicles and the (low) use of public transport. In this area, environmental education and direct work with people can have large contributions to change current local transport paradigms and, in turn, translate into GHGE reductions.
In addition, the development of new residential areas located along the city's access roads (radial growth) increases transport distances and encourages the use of private motor vehicles. This also results in higher emissions. An alternative urban growth model could also aid in the reduction of transport GHGE.
Finally, one more option to reduce local transport emissions (with the associated benefits for public health and life quality in general) is the use of alternative ways of transport like cycling or walking. However, for this to have a significant contribution to GHGE reduction, the number of cyclists and pedestrians must increase very significantly. In turn, this goal demands adequate infrastructure. This includes, for instance, cycling lanes clearly marked and with adequate signposting 2 , tree-shaded 3 ways and wide pedestrian footpaths, amongst others. In parallel, appropriate regulation regarding the use of such infrastructure and also the provision of additional similar spaces in the future as well as established maintenance schedules is also required. Likewise, procedures must be put in place that guarantee a respectful use of these spaces by all members of society. Unfortunately, at the time of writing there is no regulation regarding cycling lanes in the municipality.
Electricity: Current situation
Electricity generation in LAPSA had the second largest emissions volume after transport with an average of 0.89 kg CO 2 equivalent per kWh of electricity consumed (average for [2005] [2006] [2007] [2008] [2009] [2010] ). This factor is significantly above the national average for 2010 (0.58 kg CO 2 equivalent per kWh (SEMARNAT & INECC, 2012: p. 271) ). The high emission factors found locally are explained by the fuels used in electricity generation, heavy fuel oil no. 6 (bunker fuel) and diesel oil, which result in greater emissions than other fuels (e.g., natural gas, low-sulphur diesel fuel) or non-combustion generation technologies used elsewhere in the country (hydro, geothermal, nuclear).
Amongst the options to mitigate the electricity generation GHGE in LAPSA three categories can be identified:
• Improve the efficiency of the technology currently in use to achieve a lower carbon intensity of the electricity generated.
• Introduce other fossil-fuel-based generation technologies with cleaner fuels than those currently in use.
• Introduce generation technologies based on renewable energy that do not result in GHGE during operation.
Regarding the first category, the combined average efficiency of all power stations in BCS (mostly internal combustion engines and steam turbines) for 2010 was estimated at 38% 4 . Given the technologies used, significant efficiency improvements are not viable.
Regarding the second category, combined cycle gas turbines could significantly improve generation efficiency. These plants have efficiencies in the range of 55%, which would undoubtedly contribute to reduce the electricity generation emissions due to both, using a cleaner fuel and a more efficient process. However, natural gas is not currently available in the state nor is there any infrastructure in place to handle it. Present plans and programs (CFE, 2012; CFE, 2014) consider starting generation with natural gas in the mid-term future. Likewise, an electrical connection with the rest of the country (the state grid is at present isolated from the national grid) is also under consideration. However, both these options are very capital intensive and their results regarding GHGE reductions would be available in the mid and long-term future.
From the GHGE mitigation standpoint in the short term, an option with higher potential to achieve significant reductions is through the generation based on clean, local and renewable energy sources. For LAPSA, solar energy has the largest potential 5 .
Grid-Connected Systems
While off-grid rural solar electricity systems have been regularly installed throughout the state during the past two decades, with the issue of the first interconnection model contract in 2001 (and subsequent modifications) and the Law for the Exploitation for Renewable Energies and Financing the Energy Transition in 2008, it is now also possible to install and grid-connect private electricity generation systems based on renewable energy, including solar photovoltaics (PV). Harnessing PV electricity within CFE's networks (CFE is state-owned and sole power provider in Mexico), where most electricity consumption takes place, can be increased in the near future through the installation of distributed small and medium scale PV systems as well as through the installation of centralised large scale plants in the megawatt capacity range. Electricity generation through these schemes has been recommended to reduce emissions.
Emissions Mitigation through
Grid-Connected Systems 1) Self-Consumption Small and Medium Scale Systems In order to assess the mitigation potential of these systems, a bold scenario considering the implementation of incentive programs to install solar systems has been suggested. Such a scenario proposes that small and medium scale systems supply 20% of electricity consumption in LAPSA by 2030. Calculations assume that every 1 kW of PV panels installed in LAPSA will generate 1825 kWh on a yearly basis which will offset the same amount of conventional generation 6 . The average emissions factor mentioned above (0.89 kg CO 2 equivalent per kWh) was used to estimate the volume of offset GHGE. The combined power of all installed PV systems to achieve the 20% goal by 2030 is 100 MW.
2) Self-Consumption in Large Commercial and Public Buildings In Mexico, larger consumers also have the possibility of installing renewable energy systems and connecting them to the grid to offset their consumption from the grid and their carbon footprint. These systems can be up to 500 kW in medium voltage without requiring a permit from CRE (the energy regulator), which is necessary above this limit.
Local commercial establishments have already started taking advantage of this scheme and organisations like Soriana (2013) (a Mexican supermarket chain) recently announced their first Solar Photovoltaic Energy Project. In the first phase, they will install 500 kW of PV panels on the rooftop of three of their La Paz stores, with an expected annual generation of 880000 kWh, which equates to 25% of each store's consumption. With this generation an estimated 2.3 Gg of CO 2 equivalent would be offset annually.
This could also be the case of public buildings like the La Paz municipality's offices, where there currently is a plan to install a solar roof over their parking lot totalling around 1 MW of PV panels to reduce their grid consumption. Such an installation could result in an electricity consumption reduction of some 1825 MWh a year, and also a reduction of 1.6 Gg of CO 2 equivalent. This plan could be extended to include also the energy used for public services like waste and drinking water pumping and public lighting.
If other large commercial establishments and public buildings undertook similar initiatives, the conventional electricity demand could be significantly reduced. Assuming that other larger consumers in LAPSA installed 1 MW of PV panels for self-consumption adding one new such system every year, by 2030 there would be 18 MW of additional clean generation capacity besides what is already installed. Such consumers could include public buildings like schools, hospitals and larger hotels located in the area. It would be also expected that by 2030 there would be more commercial establishments and public buildings that could take part in such projects.
3) Small Producer-PV Power Stations The counterpart of distributed systems like those mentioned above is centralised systems. During 2012 and the first trimester of 2013 the energy regulator in Mexico granted four permits for solar PV electricity generation in the area of La Paz under the Small Producer scheme (CRE, 2012a; CRE, 2012b; CRE, 2013a; CRE, 2013b) . All of these have capacities ranging between 25 -30 MW.
Considering the electricity each of these projects will generate according to their permit, their combined annual total amounts to 224 GWh. This equates to just over 10% of the electricity generated in 2010 in the whole state and about 40% of the electricity consumed in LAPSA in the same year. If all four of them were to be completed, they could offset up to 200 Gg CO 2 equivalent per year which is also close to 40% of the local GHGE from electricity consumption in 2010. If more PV power stations of similar size were to be added to the local grid in the future in a proportion similar to that between consumption and the number of PV power stations authorised by 2013, there could be six such projects by 2030. At the time of writing, Aura Solar, has moved forward with construction and in fact has already started operations.
4) Other Measures in Electricity Consumption
In addition to the scenarios discussed above, the mitigation potential that lies with final users must not be neglected. Users have enormous influence through their appliance selection, usage patterns and user behaviour in general. This could be directed by means of incentives or penalties and user awareness and education campaigns as well as other demand management measures.
Combined Mitigation Scenario: Transport and Electricity
When the expected effects of the transport and electricity recommendations discussed above are added up, the mitigation curve presented in Figure 5 is obtained. This combination represents a total GHGE reduction of 343 Gg CO 2 equivalent by 2020 and of 715 Gg CO 2 equivalent by 2030. This equates to 18% and 30% reductions by 2020 and 2030, respectively, in relation to the BAU baseline. Nevertheless, despite the boldness of the measures proposed, GHGE levels by 2030 are still above those of 2010, although with decreasing trend.
Final Remarks
Due to its geographical location and coastal and arid conditions, the city of La Paz, Baja California Sur is extremely vulnerable to the adverse effects of global climate change on the use of natural resources, as well as on their productive activity and social and economic dynamics. Among the main potential impacts of climate change in the state are included the warming that threatens water resources and generates damage associated with coastal flooding; the presence of stronger cyclones; change in the course of streams; the loss of vegetation and soils leading to accelerated desertification; adverse impacts on biodiversity; negative impact in major economic sectors (fishery, tourism and agriculture); and increasing human vulnerability (disadvantaged social groups, employment, housing and health).
Nevertheless, the city of La Paz has great potential to enhance their chances of sustainability, reduce its vul- nerability and improve the welfare of the population. Evidence of this are the advances in conservation actions, high public awareness and the existence of specialized human capital, as well as the participation of this capital in the ESCI of the IDB. It is very important to note that both, mitigation and adaptation actions, have significant side effects directly related to priorities of the Municipal Development Plan (MDP): to establish effective policies for the management of scarce water resources; to improve public transport (routes and vehicle fleet); to protect vulnerable groups (because of their geographical location as well as because of their economic activities); to ensure a continued development in changing conditions of the main economic activities (fisheries and tourism), as well as to reduce dependence on these highly vulnerable to climate variability activities; to optimize the human, animal and plant health, among others.
The Climate Action Plan for the city of La Paz with its strategic lines of action is a valuable public policy tool to support decision makers at the state level in planning for mitigation actions of greenhouse gases and adaptation to the impacts of climate change as well as in broader sustainable development policies and raising of living standards for the local society.
